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S2. Methods
To assay hsp70 protein levels, 25 mL glass scintillation vials received 15 mL of exposure medium and a minimum of 500 larvae. Larvae were exposed for 24 hours at 19 ºC, then collected into lysis buffer containing 2mM EDTA and protease inhibitors (Roche Complete ® ). Samples were homogenized using tight-fitting glass Dounce homogenizers followed by probe sonication (Branson 250 Sonifier), then clarified by centrifugation at 15,000 rpm for 30 minutes at 4ºC. Protein samples were stored at -80ºC. For western blot analysis, equal quantities of protein were prepared in Laemmli buffer (Bio-Rad) with 2mercaptoethanol and electrophoresed. The separated proteins were transferred to a 0.2 µm PVDF filter (Bio-Rad Trans Blot ® Turbo System ™ ) and blocked with 5% milk in 1x TBS buffer (Bio-Rad) and 0.1% Tween-20 (TBSt). The separated proteins were transferred to a 0.2 µm PVDF filter (Bio-Rad Trans Blot ® Turbo System ™ ) and probed with primary antibodies for hsp70 (abcam 136874, diluted 1:5000) and alpha tubulin (abcam 52866, diluted 1:10000). The PVDF filter was washed, then incubated with antimouse (Cell Signaling 7076) or anti-rabbit (Cell Signaling 7074) secondary antibodies conjugated to horseradish peroxidase conjugated to horseradish peroxidase. The PVDF filter was then washed again, processed for chemiluminescence with SuperSignal ™ West Pico Chemiluminescent Substrate (Thermo Scientific), exposed to Amersham Hyperfilm ® ECL ™ high-speed chemiluminescence film and processed. The finished films were used for band density quantification using NIH ImageJ software.
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S3. Results
Differences between the original (as produced) carbon black particles and the functionalized version were further investigated by FTIR and thermogravimetric analysis ( Figure S1 ). The functionalized material develops a noticeable peak at approximately 1100 cm -1 , which is likely the C-O stretch from the added carboxylic groups. 1 There are several other similarities in the spectra of the functionalized material and the para-amino benzoic acid (PABA) molecule used in the process caused by the carboxylic and aromatic functional groups added and their subsequent intermolecular interactions. However, it is important to note the amine peaks at 3450 and 3350 cm -1 in the PABA spectrum are not apparent in that of the functionalized material. This indicates that the molecule is not simply physically adsorbed onto the carbon surface, but did indeed form the reactive diazonium intermediates, which then reacted with particle surface and each other to form hydrophilic polymer chains.
Functionalization greatly influences the thermal stability of the particles, evidenced by the shift in the inflection point from approximately 550°C to 320°C. The ash content of the precursor is 0.33%, increasing to 5.79% in the functionalized form. This is likely caused by sodium ions, which form Na 2 O upon ashing. Sodium (in the form of NaNO 2 ) was added to the system during the functionalization process, and some of the cations may have displaced hydrogen as counter ions to the carboxylic acid moiety in the para-amino benzoic acid. The presence of these sodium ions provides additional evidence that the functionalization process successfully increases the number of protonable functional groups on the particle surface. Figure S1 . Characterization of the surface engineering to impart hydrophilicity to the dispersant particles. Panel (A) shows the FTIR spectra of the precursor carbon and the functionalized product, and thermogravimetric analysis of the precursor carbon particles is shown in (B) and the functionalized form is shown in (C). Neither curve is characterized by multiple steps or plateaus, indicating that oxidation occurs in a single region.
The as produced carbon black particles were also subject to a thermal annealing treatment in order to remove functional groups and create a more hydrophobic carbon surface. The
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kinetic study shown in Figure S2 indicates that the hydrophobic particles initially adsorb benzene molecules from the water at an increased rate compared to the precursor particles. Both sets of particles reach equilibrium within 6 hours. All adsorption experiments were left to equilibrate in excess of 48 hours in order to ensure that the benzene had ample time to interact with all of the available surface area and to diffuse through any tortuous pores that may have been created by the aggregation of particles.
These kinetics may be additionally influenced in real seawater samples by competitive affects with natural organic matter, as there is no report that the simulated seawater used contains such species. The brine shrimp co-exposed to high concentrations of as-produced carbon black nanoparticles or activated carbon and 200 mg/L benzene were also imaged with light microscopy and are shown in Figure S3 . Imaging demonstrates less agglomeration onto S5 the brine shrimp exoskeleton after co-exposure to benzene than after exposure to particles alone at the same concentration. We propose that this reduced agglomeration is the mechanism for the mitigated particle toxicity seen in brine shrimp co-exposed to 200 mg/L benzene and high concentrations (greater than 100 mg/L) of as produced carbon black nanoparticles. Figure S3 . Uptake and agglomeration of particles on the exoskeleton of whole brine shrimp after 24 hours exposure. Top row shows exposure to 200 mg/L benzene (i) alone and co-exposed with 1000 mg/L as-produced carbon black (ii) or activated carbon (iii). Bottom row shows exposure to 1000 mg/L as produced carbon black (iv) or activated carbon (v) for comparison. Scale bar indicates 500um.
